Introduction
The Tuberculosis Survey Sub-Committee of the Indian Research Fund Association recommends in their report (1940) suggested that a representative sample of adequate size should be taken at random, and all of them should be subjected to all the examinations, including skiagraphy. No specific size of the sample has been stated, but the worker has been referred to a statistician for this purpose.
The object of this paper is to offer a guide to the worker in fixing the size of sample. It is common knowledge that cases of active tuberculosis are more frequently found in the groups showing suspicious signs and symptoms and/or a high tuberculin reaction. It, therefore, follows that a judicious utilization of this knowledge may be useful in reducing the number of x-ray examinations required for attaining a desired degree of accuracy in the estimation of the morbidity rate. To investigate this point in what follows it has been assumed that the history will be recorded and the physical examination and the Mantoux test will be carried out as a preliminary to the selection of individuals for x-ray examination.
It is not always possible, because of cost, to include the whole population for even this preliminary study. A sample has to be taken, and this sample will also provide the infection rate in the population. How this sample is to be chosen is itself important, and this paper presumes that the sample is selected on the basis of unrestricted random sampling.
To avoid confusion, the preliminary sample chosen will be called the main sample and the part of it chosen for radiological examination will be called the sub-sample. The population of which the main sample has been taken and of which the infection and disease rates are the objects of the survey will be referred to as the population.. The paper therefore attempts to work out the extent to which the accuracy of estimation of the morbidity rate is affected by the sizes of the main and sub-samples, and the method of selecting the sub-sample from the main sample.
Basis for the choice of the sub-sampling method The size of the main and the sub-samples and the methods by which these samples are drawn all affect the confidence with which the incidence of the disease in the population can be estimated from the data made available during the survey.
The estimate as obtained from these data cannot exactly coincide with the incidence of the disease in the population. As the number of radiological examinations done and the manner of selecting the individuals for the examination vary, the chance of the sample estimate being near the population value also varies. Our effort should be to recommend that procedure by following which the estimate as obtained from the sample would most frequently be close to the population value. For each procedure, therefore, the range within which the estimate as obtained from the sample can be expected to lie will be first worked out, and the procedure giving the smallest range will be selected as giving the greatest confidence and will be considered as the most accurate.
Sub-sampling methods considered Four methods of sub-sampling may be considered :?
(1) All suspicious cases as judged from the history and physical examination and all high reactors (3 plus and 4 plus) as judged by the Mantoux test in the main sample, are taken out for a>ray examination. The suspects, using this term to include also the high reactors in the main sample, constitute the sub-sample. None of the unsuspected group is rc-rayed.
(2) Not only the suspected individuals in the main sample but also a random sample from the unsuspected group may make up the subsample. [Jan., 1945 The magnitude of the standard errors of the estimates depends on :?
(1) The size of the main sample and the way in which it is taken out of the population.
(2) The size" of the sub-sample and the nature of the sampling method used for taking out the sub-sample from the main sample.
As explained in the very beginning, this paper is more concerned with item (2) (1) The larger the size of the sub-sample the narrower becomes the range for the estimate. This is not surprising as when the sub-sample size becomes the same as the main sample size, the value as obtained from the sub-sample will coincide exactly with that obtained from the main sample and there will, therefore, be no error due to sub-sampling.
(2) Comparing the three methods of sampling, sampling method (4) gives a narrower range than sampling method (2) when the sub-sample size is small, but when the sub-sample size increases the reverse is the case. Sampling method (3) always gives the narrowest range and is to be preferred. When the sub-sample size is large, there may not be much to choose between sampling method (2) and sampling method (3). This only means that, whichever of these methods we use, when the sub-sample size is large almost all the persons in the 'suspicious' group will have to be included in the sub-sample.
Theoretically it would appear that a greater accuracy than is obtained by sampling method (3) whether individuals themselves are chosen at random. For the purposes of this paper it will be assumed that the latter is the procedure adopted. The former will be the more convenient one for field work. From a practical point of view, however, it is to be expected that the magnitude of error will not be different whichever procedure is adopted.
The size of the main sample no doubt affects the accuracy with which the disease incidence is estimated as it restricts the size of the sub- Diminishing the number of x-ray examinations below this number is not encouraged unless it is associated with an increase in the size of the main sample.
Recommendations for sampling
Sizes of main and sub-samples For a population of 10,000 individuals, a random sample of 1,000 or better 2,000, can be considered quite adequate for a study of the infection rate, and it is not advisable to increase the size of the sample unless it is to investigate the epidemiology of infection also.
To fix the size of sample to estimate the disease incidence, Two thousand x-ray examinations will be able to provide a degree of accuracy sufficient for all practical purposes. Two procedures may be followed : (1) the main sample may also consist of only 2,000 individuals and all of them are subjected to re-ray examination, or (2) the main sample may be larger, say 4,000, and out of this only 2,000 are selected by subsampling method (3) for rc-ray examination. The latter method will give more accuracy.
Sub-sampling method
The way in which the sub-sample for radiological examination is to be taken out of the main sample when the former is smaller has been discussed in detail already. Generally speaking, the main sample lias to be divided into two groups: (1) 'suspected' (individuals with suspicious signs and/or symptoms, and/or high reactors to tuberculin) and (2) ' not suspected ' (the rest), and from each of these groups individuals should be selected at random to make up the sub-sample. The contribution which each of these groups should make is indicated by formula (7) This method of sub-sampling has been discussed by Neyman (1934) .
In applying the formula given by (7) The sub-sample will consist of mi and m2 individuals taken randomly out of Mi and Ms respectively, the values of mt and m2 being given by (7). In actual practice the values of pi and p2 will not be known and the formula given by (7) cannot be directly applied. However, for purpose of this theoretical discussion it will be assumed that the values of pi and p2 are known and that the sub-sampling has been done according to the method suggested by (7 
The expectation of po for fixed values of Mi, M2, pi, p2, is p and for repeated main sampling is given by P. 
